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BACKGROUND: Systemic isotretinoin is the most effective treatment for acne vulgaris (AV). However, numerous side effects are associated with
isotretinoin. Oral zinc has a better safety profile and has been used to treat AV with variable results. OBJECTIVE: We sought to evaluate the safety
and efficacy of combining oral zinc to low-dose systemic isotretinoin in AV patients. METHODS: Sixty AV patients were divided into two groups.
Group A received oral zinc sulfate plus low-dose isotretinoin and Group B received the standard isotretinoin dosage. At each visit acne severity,
photos, side effects, and patient-reported satisfaction were recorded. RESULTS: In the two groups, no significant difference in reduction of lesion
count and Global Acne Grading System scores. The frequency of treatment-related side effects was (20%) in Group A and (76.7%) in Group B.
Furthermore, there was no difference regarding the relapse rates between both groups (p>0.05). Finally, the patients’satisfaction rates did not
differ between the two groups. CONCLUSION: Oral zinc plus low-dose isotretinoin resulted in satisfactory improvement in AV patients with fewer
side effects. Further studies are recommended to compare the efficacy of other zinc preparations if combined with systemic isotretinoin at different
concentrations. KEYWORDS: Acne vulgaris, zing, isotretinoin, sebaceous glands.

incis an essential trace element that performs catalytic, structural,

and requlatory functions in different cells including keratinocytes.

Zinc abnormalities have been incriminated in acne vulgaris (AV)
due to its anti-inflammatory, anti-bacterial and anti-androgenic effects.’
Therefore, different zinc preparations have been used successfully to
treat AV. Systemic isotretinoin, a vitamin A analog, is the most effective
treatment for AV but comes with numerous side effects™* that may
mimic zinc deficiency.’ Interestingly, zinc can affect the absorption,
transportation, and utilization of vitamin A.6

Here, we compared the efficacy and safety of oral zinc and low-dose

isotretinoin combination versus standard-dose isotretinoin monotherapy
in moderate to severe AV.

METHODS

Ethical approvals. The Institutional Review Board approved this work
in accordance with the Declaration of Helsinki. Before enrollment, all
subjects provided a well-informed and written consent.

Patients. This study included 60 patients with moderate-to-severe
AV according to the global acne grading system (GAGS).” Two blinded
independent investigators evaluated the patients for enrollment and
follow-up. Serum zinc was measured to exclude zinc deficiency. Before
initiating isotretinoin, reqular laboratory workup was performed, and
lesions were counted with photo-documentation.

A software program was used to randomly assign a patient in 1 of
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2 groups. Group A, the “experimental group”; who received low-dose
isotretinoin (0.25mg/kg/d) and oral zinc sulfate (each 110mg zinc sulfate
per capsule yields 25mg of elemental zinc) at a dose of (1mg/kg/d) while
Group B, the “control group”; was maintained on standard-dose of (0.5mg/
kg/d) isotretinoin. Included patients were males and females at aged at
least 15 years and with moderate to severe AV, absent contraindications
for isotretinoin or zinc sulfate and a two-week washout period for

topical or four weeks for systemic acne therapies. Exclusion criteria

were pregnancy, lactation, low serum zing, and patients who reported
interruptions of therapy or did not follow the scheduled monitoring visits
were excluded. All patients were evaluated at baseline and monthly for
five months evaluating lesions count, GAGS, and possible side effects. At
the fifth follow-up visit patients rated their satisfaction level with the
used treatment. Finally, all patients were observed for six months after
completion of the treatment course to report possible early relapses.
Furthermore, the patients were scheduled for a long-term follow up with
a maximum of two years to detect any future late relapses.

Statistical analysis. Quantitative data were expressed as the mean +
SD and median (range), and qualitative data were expressed as absolute
frequencies (number) and relative frequencies (percentage). Continuous
data were checked for normality by using the Shapiro Walk test. The
Mann Whitney U test was used to compare two groups of non-normally
distributed data. Friedman’s test was used to compare between more than
two dependent groups of non-normally distributed data. Wilcoxon signed



rank test was used to compare between two
dependent groups of non-normally distributed
data. Categorical data were compared using
the Chi-square test or Fisher's exact test
when appropriate. All tests were two-sided.
P-value <0.05 was considered statistically
significant. All data were collected, tabulated,
and statistically analyzed using SPSS 20.0 for
Windows (SPSS Inc., Chicago, IL, USA), and
MedCalc 13 for windows (MedCalc Software
bvba, Ostend, Belgium).

RESULTS

The experimental group involved 15 males
and 15 females with a median age of 23.5 years
while the control group included 15 males and
15 females with a median age of 25 years. The
demographic data of all patients who completed
the study are illustrated in Table 1.

There was no statistically significant
difference between the two studied groups
regarding the reduction of comedonal and
non-comedonal lesions count as well as GAGS
assessment at both bassline baseline and
monthly follow-up visits except at the fourth
visit as demonstrated in Table 1and Figure 1.

At the fourth follow-up visit the control group
showed a more significant improvement in
GAGS than the experimental group, however,
the difference became insignificant by the fifth
visit. (Table 1, Figure 1C) Furthermore, the
frequency of treatment-related side effects was
more reported in the control (76.7%) group
than the experimental group (20%) as shown in
Table 1. Furthermore, there was no statistically
significant difference regarding the relapse rates
between both groups (p>0.05). Finally, the
levels of patients’satisfaction did not show a
statistically significant difference between the
two studied groups.

DISCUSSION

To the best of our knowledge, the present
study is the first to evaluate the efficacy
and safety of a combination of oral zinc and
systemic low-dose isotretinoin therapy in
acne vulgaris AV patients. We hypothesized
that the role of combining zinc to isotretinoin
in AV is not always to correct a quantitative
deficiency rather than a qualitative or functional
imbalance. So, we have excluded patients with
low serum zinc levels for testing this theory.
Interestingly, patients who used oral zinc and
low-dose systemic isotretinoin combination
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FIGURE 1. A) Line graphs showing comparison between experimental and control groups regarding comedones count.

Markers represent mean count, Y-error bar represents 95%Cl (confidence interval) of mean count. B) Line graphs showing
comparison between experimental and control groups regarding papules, pustules, nodules count; Markers represents
mean count, Y-error bar represent 95%Cl (confidence interval) of mean count. C) Line graphs showing comparison between
experimental and control groups regarding Global Acne Grading System (GAGS); Markers represent mean of grading
system, Y-error bar represents 95%Cl (confidence interval) of mean of grading system
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therapy showed similar improvement levels
in comparison with patients who were given
amonotherapy of higher isotretinoin dosage.
Moreover, the experimental group did not

TABLE 1. The main demographic and clinical characteristics of experimental and control groups.
GROUP A

GROUP B
EXPERIMENTAL GROUP CONTROL GROUP

(N=30) (N=30) EHARE

Sex
Male
Female

Age (years)
Mean + SD
Median (range)
15-24 years
25-34 years
35—44 years

Comedones count
Baseline
1st follow-up visit
2nd follow-up visit
3rd follow-up visit
4th follow-up visit
5th follow-up visit

15
15

50%
50%

24.60 +6.20

23.50(15-38)

16
12
2

Papules, pustules, nodules count

Baseline

1st follow-up visit

2nd follow-up visit

3rd follow-up visit

4th follow-up visit

5th follow-up visit
GAGS

Baseline

1st follow-up visit

2nd follow-up visit

3rd follow-up visit

4th follow-up visit

5th follow-up visit
Side effects

Overall side effects

Cheilitis

Back pain

Xerosis

Epistaxis

Dry eyes

Alopecia

Irregular menses

o O o o w

53.3%
40%
6.7%
Mean £5D
4473 £10.47
34.67 £10.22
26.20 +8.21
18.43 £7.07
11.70 £ 6.65
570+ 4.49

39.20+6.40
30.36 £6.29
22.56 +4.97
15.96 +4.51
9.06 +3.74
413 +2.09

29.10£5.74
2430+ 5.57
19.83 £5.55
14.60 + 6.02
9.96 +4.78
5.03+£298

20%
6.7%
3.3%
10%
0%
0%
0%
0%

15
15

13
14
3

50%
50%

25.63 £ 6.47
25(15-39)
43.3%
46.7%
10%
Mean £5D

4276 £10.34

23

N N NN SY N

32.83+9.48
23.77£8.12
16.13+£8.23
8.86£5.53
3.63+£2.49

38.26 £ 6.45
28.63 £6.02
21.16 £6.32
13.93+5.44
8.76 £4.50
3.23+£2.01

2943 +591
2423 £5.05
18.56 +4.78
13.96 = 6.05
7.56 +4.72
3.96+£2.83

76.7%
43.3%
6.7%
20%
6.7%
6.7%
6.7%
6.7%

1.000%

0.473-

0.717%

0.432
0.520
0.282
0.173
0.092
0.096

0.572
0.339
0.189
0.104
0.430
0.082

0.824
0.841
0.548
0.272
0.023
0.131

<0.001
0.001
1.000
0.472
0.492
0.492
0.492
0.492
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experience higher rates of treatment-related
side effects in contrast to the control group with
similar relapse rates. Also, the lower cost of the
used combination for Group A was an extra
benefit. The patients in both groups reported a
comparable level of satisfaction about the used
treatment.

It was Michaelsson who first noted an
improvement of acne vulgaris lesions after
zinc administration to treat patients with
acrodermatitis enteropathica.® Subsequently,
different zinc preparations have been
extensively used both topically and systemically
for the management of AV.’ Bilgic et al" did
not find relationships among zinc levels, AV
and isotretinoin use, which supports our
hypothesis. Additionally, numerous studies
relating the association between zinc status
and AV severity are contradicting. Some studies
reported a correlation between lower zinc levels
and AV severity, but others did not detect such
relationship.!

The beneficial effects of combining vitamin
A and zinc supplementation were used in
the treatment of some non-dermatological
conditions such as acute diarrhea in children™
and pulmonary tuberculosis." Several
mechanisms have been proposed to explain
zincand vitamin A interactions. Zinc is essential
for the synthesis and release of retinol-binding
protein, which transfers vitamin A from the
liver to target tissues. Furthermore, zinc can
facilitate vitamin A absorption®'? and retinoic
acid-mediated gene expression.™ On the other
hand, isotretinoin could lead to increasing zinc
utilization in human cells, because the drug
enhances DNA transcription, in which zinc plays
a critical role. Moreover, most of the side effects
observed during isotretinoin use are similar to
the symptoms of zinc deficiency.’

The exact mechanisms by which zinc exerts
its effects to improve acne vulgaris is not fully
understood. However, existing knowledge
suggests multiple mechanisms including
requlation of protein, lipid, and nucleic
acid metabolism as an essential cofactor
in many metalloenzymes and regulation
of gene transcription via zinc-finger motif-
containing proteins. Also, wound repair
activity, maintenance of immunologic response



by preserving macrophage and neutrophil
function and stimulating natural killer cell

and complement activity, anti-inflammatory
by inhibition of IL-6, TNF-a, nitric oxide
production and integrin and toll-like receptor
expression by keratinocytes, direct inhibition
of Propionibacterium acnes proliferation

and finally inhibition of 5a-reductase with
suppression of sebaceous gland activity," have
been all proposed.

The safety margin for oral zinc
supplementations is very wide with a lethal
dose of 27 g/d of oral zinc in humans. Several
reports have shown that the toxic side effects
of oral zinc are associated with extremely high
doses or accidental intoxication. These toxic side
effects may include lethargy, nausea, vomiting,
and copper deficiency.” Subsequently, the used
doses in this study were not expected to exhibit
any zinc-induced toxic manifestations.

In this study, oral zinc combined with
low-dose isotretinoin resulted in satisfactory
improvement in acne vulgaris patients with
fewer side effects. Another benefit of this
combination would lower the treatment cost as
systemic isotretinoin products are known to be
expensive in comparison to oral over the counter
zinc supplementations.

CONCLUSION

Oral zinc is an inexpensive, adjuvant, and
sparing therapy to systemic isotretinoin in AV.
Additionally, oral zinc minimizes isotretinoin
adverse effects however, the rate of treatment
relapse is like higher dose isotretinoin
monotherapy. Further studies are recommended
to assess using other zinc preparations and
higher zinc doses with different isotretinoin
regimens to outline the best combination. It
would be compelling to investigate if oral zinc is
able to diminish the various known side effects
encountered with higher isotretinoin doses,
which can secure more patients’adherence and
satisfaction as well as a lower relapse rate.
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